imparts special properties to the nucleosomes it inhabits, allowing more-complex mechanisms of gene regulation. H2A.Z generally becomes incorporated into nucleosomes just downstream of the site where the enzyme RNA polymerase II begins transcription of a gene. The SWR1 complex catalyses this incorporation reaction, in which H2A.Z replaces H2A in a nucleosome 5 . In the absence of ARP6, the histone exchange activity of SWR1 is abolished, suggesting that H2A.Z mediates changes in gene expression associated with temperature responsiveness.
Kumar and Wigge 1 next exposed Arabidopsis plants grown at 17 °C to temperatures of 27 °C, and found that the expression of several thousand genes increases, with a similar number of genes showing significantly reduced expression. The authors found that, when grown at 17 °C, plants deficient in the gene encoding ARP6 show a pattern of gene expression similar to that of normal plants grown at 27 °C. This observation indicates that ARP6 -and therefore H2A.Z -normally suppresses geneexpression changes that accompany increases in temperature.
In support of this conclusion, Kumar and Wigge found that, in normal plants, the amount of H2A.Z associated with each gene decreases with increasing temperature. Intriguingly, this finding was true both for genes that increase in expression at higher temperatures and for those that show decreased expression. So, by associating with genes at 17 °C, H2A.Z-containing nucleosomes serve to maintain the expression of temperature-responsive genes at constant levels. At higher temperatures, however, these nucleosomes seem to become destabilized and are lost from chromatin, allowing increased wavebands. This strategy of marshalling the resources of ground-and space-based telescopes in a cooperative, year-long effort has paid off. By combining the information from all of these observations before, during and after the γ-ray flare, Abdo et al. 2 were able to determine the probable location from which the jet's radiation is emerging.
To understand how they came to this conclusion, we need to consider how jets are thought to produce radiation. Although jets can contain a range of charged particles (including electrons, protons and positrons), here we shall consider only electrons. Gamma rays can be produced by ultra-high-energy electrons smashing into photons, bumping the photons up to γ-ray energies. This is the opposite of 'normal' electron scattering, in which photons lose energy. Visible light is produced by electrons moving in a magnetic field. Jets contain strong magnetic fields that impose a rigid order on the electrons, forcing them to orbit the magnetic-field lines. This organized army of electrons produces radiation with a preferred direction for the electric-field oscillations -that is, strongly polarized light. A key aspect of Abdo and colleagues' study is the measurement of the polarization of the visible light emitted by the jet in 3C 279.
What is unique about their observations is that the degree and direction of visible-light polarization changed drastically during the giant 20-day γ-ray flare. The significance of this is twofold. First, it unambiguously connects the γ-ray and visible-light emission regions, showing that they emerge from essentially the same location. Second, the changing polarization properties are indicative of motion in the jet: as a blob of gas flows around a bend in the jet (Fig. 1) , for example, the changing angle between the direction of the blob's motion and our line of sight can reproduce the observed changes in the angle and degree of polarization.
Combining the speed of the jet with the duration of the flare provides the estimate of the size of the emitting region in the jet. Its distance from the nucleus must then be comparable to, or larger than, this size. Abdo et al. find that the emission region is probably a considerable distance from the black holeat more than 10 5 black-hole radii. This is much farther away than the tens of black-hole radii predicted by some models, and suggests that the region is not intimately associated with the innermost regions of the accretion disk of infalling matter.
Intensive multi-wavelength monitoring campaigns such as that presented here are an essential tool for studying the most extreme phenomena in the Universe. Further observations of this and other blazars will ultimately lead to a definitive model of how the engines of these enigmatic objects are able to accelerate matter to almost light speed. When faced with environmental change, plants cannot relocate to more favourable conditions, and so they must adapt. Consequently, they are highly attuned to their environment and respond rapidly to change in order to optimize their growth and reproduction. One environmental factor that significantly affects plant development is the ambient temperature and its fluctuation. Although much attention has focused on how plants react to changes in temperature, no clear mechanisms have emerged for how temperature is perceived or how the resulting signals are transduced and integrated to evoke an appropriate response. In a paper published in Cell, Kumar and Wigge 1 shed light on these questions by showing that a specialized type of histone protein, H2A.Z, is a kingpin in the response of the model plant Arabidopsis to increasing temperature.
As the ambient temperature rises from 12 °C to 27 °C, the expression levels of thousands of genes are adjusted to help the plant adapt. One such gene, the expression of which increases in a linear fashion within this temperature range, is Hsp70. Assuming that increased Hsp70 expression represents a downstream output of the temperature response, Kumar and Wigge performed a genetic screen to identify regulators of the coordinated changes in gene expression that accompany rising temperature.
The authors mutated plants carrying an Hsp70 reporter gene and screened for those that showed abnormal temperature sensitivity -expressing high levels of Hsp70 even at low temperatures. The screen led them to the gene encoding ARP6, a protein involved in several aspects of Arabidopsis development through its role in the SWR1 chromatin-remodelling complex [2] [3] [4] . Chromatin is a protein-DNA fibre consisting of repeating nucleosome units. Each nucleo some is an octamer, composed of two copies of each of the four core histone proteins (H2A, H2B, H3 and H4), with about 150 base pairs of DNA wrapped around it. This repeating structure not only serves to compact the DNA into the tiny space of the nucleus, but it has also been co-opted to regulate gene expression by virtue of its ability to selectively expose or hide DNA sequences from DNAbinding proteins, which directly regulate gene expression.
In addition to the canonical histones, specialized variants of H3 and H2A exist in all eukaryotes (organisms such as animals, plants and yeast). One H2A variant is H2A.Z, which or reduced expression of genes as needed for growth at high temperatures (Fig. 1) .
Why H2A.Z has been retained as a minor variant in virtually all eukaryotes, and yet is non-essential in some, has long puzzled scientists. Examining published data, Kumar and Wigge found that changes in gene expression in yeast H2A.Z mutants correlate significantly with changes that occur in response to temperature. This suggests that H2A.Z-mediated gating of the response to increased ambient temperature is an ancestral mechanism. Indeed, thermoregulation provides an attractive function that would explain the mystery of H2A.Z conservation throughout evolution, insofar as the ancestors of all organisms would have required some general mechanisms for regulating metabolism so as to respond efficiently to changes in temperature. By depositing H2A.Z over the first few nucleosomes downstream of the transcriptional start sites of essentially all genes, eukaryotes can regulate each gene independently through locally altering the amounts, modification state or dynamics of H2A.Z. Modulating the properties of H2A.Z would provide genes with a flexible gate that differentially impedes RNA polymerase II, which must disrupt nucleosomes to gain direct access to DNA and transcribe it into RNA.
There is recent evidence 6 that ATP-dependent nucleo some-remodelling enzymes involved in gene regulation also recognize H2A.Zcontaining nucleo somes as being different. This finding provides additional mechanistic possibilities to explain how H2A.Z-containing nucleosomes might mediate thermoregulation as well as other processes -such as stabilization of the interaction of Polycomb-group proteins with DNA 7 . Kumar and Wigge's work therefore opens the door to studies of the specific molecular mechanisms underlying the responses that follow H2A.Z destabilization. It also underscores the importance of specialized nucleosomes in mediating specific transcriptional responses. But why does this preference exist, when the expectation would be that healthy individuals would avoid their diseased fellow finches, well, like the plague? The authors' observations show that the shortterm gain for healthy males, such as the fine example pictured here, is that they have less of a battle over a meal, given that infected and so weakened males are less aggressive. Bouwman and Hawley don't rule out the involvement of chemical cues in this behaviour. But they lean towards the explanation that the visible recognition of such signs of debilitation as lethargy, and the conjunctivitis produced by M. gallisepticum infection, is the prompt.
A further curious aspect of the results is that it was males, not females, that preferred to associate with diseased individuals of the same sex at meal times. The video evidence showed that whereas healthy males were much more likely to win encounters with infected males, females showed no such edge in confrontations with infected females. There is no obvious reason why this should be so, beyond the possibility that other factors of intraspecific dominance came into play.
The bigger picture, however, concerns the evolutionary trap. House-finch infection with M. gallisepticum emerged only recently in evolutionary terms, some nine finch generations ago. Although the bacterium has since produced seasonal epidemics in finch populations, Bouwman and Hawley's view is that the birds have not yet caught on to the full significance of the signs of disease. Rather, the males, at least, continue to interpret these 'sickness behaviours' not as warnings to keep clear, but as indications that they have simply picked a loser in contests for food. Such a misapprehension, say the authors, can only contribute to the persistence of disease epidemics among these birds.
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